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Pur pose: Defornmable i nage registrati on has been proven to be useful in
tracking organ notion for dose calculation using artifact-free 4D RCCT
i mges. Such nethods are challenged in the presence of image
artifacts. W present an alternative method which avoi ds binning
artifacts by directly estinmating organ deformati on during the
reconstructi on process.

Met hod and Materials: W have devel oped a maxi mum a posteriori (MAP)

al gorithm for tracking organ notion that uses raw time-stanped data to
reconstruct the imges and estinate deformations in anatony

si mul taneously. Since the algorithmdoes not rely on a binning
process, binning artifacts are avoided. Signal-to-noise ratio (SNR) is
al so increased since the algorithmuses all of the collected data. The
i ncreased SNR provides the opportunity to reduce dose to the patient
during scanning. This franmework also facilitates the incorporation of
fundanment al physical properties such as the conservation of |oca
tissue volune during the estimation of organ notion.

In order to validate the accuracy of the 4D reconstruction al gorithm
a phantom study was perfornmed using the CIRS ant hr oponor phi ¢ thorax
phantomin a CT scanner. An inprovenent in inmage quality was al so
denonstrated by application of the algorithmto data froma real I|iver
stereotactic body radiation therapy (SBRT) patient.

Results: The algorithm accurately estimted the known notion of the
ant hr oponor phi ¢ phantom Additionally, a significant SNR increase was
observed when using 4D reconstructi on over binning, even for a scan
with X-ray tube current reduced to 10%

Concl usi on: A novel nethod of fully 4D CT reconstructi on was
presented. The geonetric accuracy of the estinmated deformati on was

val idated in phantom A narked i nprovenent in inage quality was
observed when applying the algorithmto i mage data froma real liver
SBRT patient. The nmethod allows reduction of X-ray tube current during
scanni ng whil e simultaneously inmproving notion estimates for use in
dose cal cul ation



